Pharmacokinetic study of five ginsenosides using a sensitive and rapid liquid chromatography-tandem mass spectrometry method following single and multiple oral administration of Shexiang Baoxin pills to rats.
Shexiang Baoxin pills (SBP) are a traditional Chinese medicine that are used for treating coronary heart disease. Ginsenosides are the main effective components of SBP, but a comprehensive and deep pharmacokinetic study of ginsenosides in SBP, including multiple dosing and linear or nonlinear properties, is lacking. This study was designed to investigate and compare the pharmacokinetic characteristics of ginsenosides in SBP at a single dose and in multiple doses. A liquid chromatography-tandem mass spectrometry (LC-MS/MS) method was developed for the simultaneous determination of the ginsenosides Rg1, Re, Rb3, Rc and Rb1 in rat plasma. Rats were randomly assigned to receive a single dose of 4, 8 or 12 g/kg and multiple doses (4 g/kg) of SBP for 8, 15 or 22 consecutive days. The results revealed that ginsenosides, following a single oral dose of 4 or 8 g/kg, were absorbed rapidly, with a Tmax ranging from 0.250 to 1.08 h. The AUC0-t and Cmax of the ppd-type ginsenosides Rb3, Rc and Rb1 were greater than those of the ppt-type ginsenosides Rg1 and Re. Nondose-dependent exposure was observed at doses of 4-12 g/kg for all of the ginsenosides. After multiple dosing, the plasma levels of the ppt-type ginsenosides decreased, whereas those of the ppd-type ginsenosides did not change significantly. In conclusion, the LC-MS/MS method was successfully applied to investigate the pharmacokinetics of ginsenosides after single and multiple oral administrations of SBP. The ginsenosides did not accumulate after multiple dosing. The ppd-type ginsenosides displayed more favorable pharmacokinetic properties compared with the ppt-type ginsenosides.